TrkB expression in dentate granule cells is associated with a late phase of long-term potentiation.
Recent studies have demonstrated that the neurotrophins nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF) are induced in hippocampal neurons following the induction of long-term potentiation (LTP), a model of memory, and that BDNF and NT-3 (but not NGF) can induce LTP-like increases in synaptic efficacy. Receptors for these neurotrophins have been cloned and characterized and we investigated whether LTP alters the expression of two neurotrophin receptors, trkB (BDNF receptor) and trkC (NT-3 receptor) in dentate granule neurons of the hippocampus using in situ hybridization analysis. Results show that trkB is strongly induced in these neurons in an N-methyl-D-aspartate (NMDA) receptor-dependent manner. Moreover, the induction of trkB and trkC mRNAs was attenuated by sodium pentobarbital, which interferes with the durability of LTP. Low-frequency stimulation of the perforant path had no effect on trkB mRNA levels but significantly reduced trkC mRNA in dentate granule cells. Thus, both BDNF and its receptor trkB are induced in granule cells by stimulation that produces durable LTP, suggesting that this neurotrophin and its receptor play an important role in memory formation and may be suitable targets for the development of cognitive-enhancing drugs in the treatment of diseases, such as Alzheimer's.